Introduction
The primary systemic vasculitides are heterogeneous, multi-system disorders characterized by inflammation and necrosis of small and medium blood vessels. Their aetiology is unknown.
Historically, the term polyarteritis nodosa was used collectively, but three distinct clinico-pathological syndromes, often associated with anti-neutrophil cytoplasmic antibodies (ANCA), have been identified: Wegener's granulomatosis (WG), Churg Strauss syndrome (CSS) and microscopic polyangiitis (MPA). 1 Although there is no ideal classification system for systemic vasculitis, the American College of Rheumatology (ACR) published classification criteria for WG, CSS and polyarteritis nodosa (PAN), but not MPA, and the Chapel Hill Consensus conference (CHCC) recommended definitions for WG, CSS and MPA. [2] [3] [4] [5] The CHCC definitions were not intended for classification, but provide a method of describing MPA. Lanham et al. provided a clinical description for CSS in 1984. 6 The Birmingham Vasculitis Activity Score (BVAS) and Vasculitis Damage Index (VDI) are tools that have been developed to estimate the severity of disease. 7 Together, these criteria/definitions allow comparison of research findings between centres, although none incorporate ANCA. The use of cyclophosphamide and other immunosuppressive agents has transformed the prognosis of PSV, although there remains considerable morbidity associated with both disease and treatment. 8 Reports suggest that prognosis is worse for elderly patients, those with renal disease (especially high creatinine at presentation), pulmonary involvement, high ESR and a diagnosis of MPA. [9] [10] [11] [12] [13] [14] Our aim was to study a series of patients with primary systemic vasculitis (PSV) in Norfolk, UK, using published criteria/definitions to provide the first description of MPA from a general hospital, and to study the clinical features of WG and CSS without the effect of tertiary referral bias inherent in previous reports.
Methods

Population information
The Norfolk and Norwich University Hospital (NNUH) is the single, central referral centre for the former Norwich Health Authority (NHA) population previously used to study the epidemiology of PSV and rheumatoid arthritis. 15, 16 The NHA provided administrative services to a group of general medical practices serving a population of 415 000 people. Despite the abolition of the NHA, details of the denominator population registered with these practices could be obtained from the successor organization, the East Norfolk Health Authority. In the UK, patients are referred by their family practitioner for secondary care to the nearest district general hospital. At the time of the study, the NNUH was a district general hospital providing services for the entire NHA population.
Patient identification
All patients who had been diagnosed with any type of vasculitis at the NNUH between May 1988 and July 2000 were registered at presentation. Patients were referred directly to the register by hospital consultants involved in their care. In addition, the computerized records of the histopathology department were searched for patients with a histological diagnosis of systemic vasculitis (renal and skin biopsy). Written records of renal biopsies and plasmapheresis episodes were also reviewed, and case notes identified were examined. The hospital discharge diagnostic index was searched for patients with a discharge diagnosis of PSV (WG, PAN, CSS) and renal biopsy using the International Classification of Diseases clinical modification codes (ICD 9 and 10) (previously published). 17 Case ascertainment was felt to be high, due to good communication between hospital specialities and between local primary and secondary care. Private health care in Norfolk is provided by the same consultants who work at NNUH. However, it is not possible to be entirely certain that no patient had all their care outside the NNUH, although this is thought unlikely, due to the distances involved. It was not possible to perform a capture-recapture analysis to assess completeness of case identification for two reasons: firstly the sources of case identification were interdependent, and not independent as required for capturerecapture analysis; secondly the source of the initial referral of each case to the register (i.e. consultant referral, histopathology records, hospital discharge data) was not reliably recorded for every patient.
Case note review and disease classification
A diagnosis of PSV was established in 166 patients following case-note review. Residence within the NHA was defined by the location of the general practice of each patient at the time of diagnosis, and the postcode of residence at the time of first symptom onset was also noted. In 18 cases, the diagnosis had been made prior to May 1988, and 49 lived outside the NHA (9 were tertiary referrals). In 16 cases, recorded details were insufficient for classification (all also excluded due to residence outside the NHA).
For the 99 PSV cases resident in the NHA between May 1988 and July 2000, details of symptoms and organ involvement were recorded with a corresponding date using a BVAS form. 7 Results relevant to the classification of PSV 98
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(radiology, histology, hepatitis B serology, urinalysis and eosinophil count) were also recorded. There are two main systems used to classify/ define PSV; the ACR classification criteria (1990) for WG, CSS and PAN and the CHCC definitions (1994) for WG, CSS, MPA and PAN.
2-5 MPA was not included in the ACR classification criteria. An additional classification system has been published by Lanham et al. for CSS. 6 We applied every classification criteria to each case. It should be noted that ANCA status is not part of any of these classifications/definitions.
For the purposes of classification according to the ACR classification criteria, a person is said to have WG if at least two of the following four criteria are present: nasal/oral inflammation (painful or painless oral ulcers or purulent or bloody nasal discharge); abnormal chest X-ray (chest radiograph showing nodules, fixed infiltrates or cavities); urinary sediment; granulomatous inflammation on biopsy (histological changes showing granulomatous inflammation within the wall of an artery or in the perivascular or extravascular area (artery or arteriole). For CSS, four of six items must be present: asthma; eosinophilia (410% on white blood cell count); mononeuropathy or polyneuropathy; pulmonary infiltrates (non-fixed, i.e. migratory or transitory); paranasal sinus abnormality (pain, tenderness or radiographic opacification); extravascular eosinophils (biopsy including artery, arteriole or venule, showing accumulation of extravascular eosinophils). For PAN, three of ten criteria must be present: weight loss 44 kg; livedo reticularis; testicular pain/tenderness; myalgias; weakness or leg tenderness; mononeuropathy or polyneuropathy; diastolic blood pressure 499 mmHg; elevated urea and creatinine; hepatitis B virus, arteriographic abnormality; biopsy of small-or medium-sized artery containing polymorphonuclear neutrophils.
The CHCC definitions were not designed to be used as classification criteria and their application can be difficult. [18] [19] [20] Patients sometimes fulfil more than one set of criteria; in particular, PAN and MPA commonly meet ACR criteria for WG and CSS (Figure 1) . 1, 18 For the purpose of the study, we needed to give cases a final diagnosis of WG, MPA or CSS. To achieve this, we first applied ACR criteria for WG and, CSS, which have been validated, and Lanham criteria for CSS. Patients who met one of these classifications were allocated the corresponding diagnosis. Where cases fulfilled criteria for both WG and CSS, the clinical records were reviewed and a final diagnosis was attributed. For those who did not fulfil these criteria, the CHCC definitions for WG and MPA were applied, and the respective diagnosis given as appropriate. Where cases failed to fulfil criteria/ definitions for WG, CSS or MPA, but met ACR criteria for PAN, clinical features were reviewed to allocate a diagnosis of WG, MPA or CSS (Figure 1b) .
Case notes were reviewed independently by two observers (SL and RW). RW, an external observer not involved in the patients' clinical care, had the final decision. Patients who did not fulfil any of the classification criteria/definitions were excluded. The case notes were reviewed during 1999-2000.
Clinical characteristics
The following details were recorded: date and age at diagnosis, sex; hospital department of first referral; organ systems involved in vasculitis at presentation and throughout disease course (using BVAS form); permanent damage of organs (using Vasculitis Damage Index (VDI) form 7 ); duration of illness at case note review; and ANCA type (immunofluorescence (IIF) and/or proteinase 3 (PR3)/myeloperoxidase (MPO) specificity ELISA). Information about clinical features was supplemented by interviewing 67 surviving patients between 1998 and 2000 (one patient declined an interview). For analysis, organ involvement was defined as the presence of one or more items within each category of the BVAS form (systemic, cutaneous, mucous membranes, ENT, chest, cardiovascular, abdominal, nervous system). The exception is renal disease, which was defined Refer to Figure 1b as the presence of haematuria, proteinuria, creatinine 4125 or rise in creatinine 430% or creatinine clearance fall 425% attributable only to vasculitis, as per the BVAS form, but hypertension was not included and recorded separately. In the analysis, the 'nervous system' was sub-divided into central nervous system (organic confusion/dementia, seizures (not hypertensive), stroke, cord lesion and cranial nerve palsy) and peripheral nervous system (sensory peripheral neuropathy and motor mononeuritis multiplex). The number of deaths each year and the likely causes and comorbidity that may have contributed towards death (e.g. diabetes, ischaemic heart disease) was also recorded.
WG
Data analysis Patient characteristics
The male: female ratio and mean, median and age range were calculated for total PSV, WG, MPA and CSS.
Clinical features
Clinical features were documented as a proportion of the total for PSV, WG, MPA and CSS for both the time of diagnosis and throughout the disease course. The categories (systemic, cutaneous, mucocutaneous, ENT, respiratory, cardiovascular, abdominal, renal and neurological) refer to those documented on the Birmingham Vasculitis Activity Score (BVAS) form, and involvement was defined as the presence of one or more clinical features. 7 The exception was in the renal category, where hypertension was excluded and documented separately.
BVAS scores were calculated for each patient at diagnosis. The BVAS form was used in two ways. The first score (BVAS1) included symptoms that had developed or deteriorated within 1 month of diagnosis only. This excluded some grumbling disease that had been present since the Index Date. Therefore a second score (BVAS 1þ2) was calculated to include all clinical features attributable to vasculitis that had occurred prior to diagnosis. VDI scores were also established where symptoms attributable to vasculitis were present for at least 3 months.
The mean, median and range of values were calculated for total PSV, WG, MPA and CSS for the following items: BVAS; VDI; number of organ systems (defined by the BVAS categories) involved at any time during the disease course; duration of the prediagnostic symptomatic period; and duration of disease at case note review.
The first symptom attributable to vasculitis (index symptom), the hospital speciality of first referral, symptoms present at diagnosis and throughout disease course were calculated by organ system as a proportion of total PSV, WG, MPA and CSS.
Comparison was made between disease types for each item analysed using the Mann-Whitney test. Comparison was made between surviving and deceased patients.
Mortality
Age-and gender-standardized mortality ratios (SMR, age-group size 5 years) were calculated for PSV patients diagnosed in the 10-year period between January 1989 and December 1998 compared to the NHA population, by Indirect Standardization, using the following equation.
The numbers of PSV cases (N i ) and PSV deaths (n i ) were recorded for each year (i ¼ 1989-1999) . NHA Population estimates and mortality figures by agegroup for 1994 were obtained from the Norfolk City Council Demographics Unit and assumed to be stable throughout the study period. The denominator population (M i ) and number of expected NHA deaths (m i ) were taken to be the 1994 NHA population for each year.
A Poisson distribution was assumed to obtain 95%CIs. Comparison was made between SMRs for cases 565 years of age at diagnosis, men and women, and disease classifications, by obtaining z values. BVAS and VDI scores were not included in the analyses, as they were calculated retrospectively, which may lead to bias.
Kaplan-Meier curves were constructed for the 99 cases identified between May 1988 and July 2000, and the Cox proportional hazards model was used to compare survival by classification, sex, age, ANCA type, presence or absence of comorbidity, renal or respiratory involvement.
Treatment
Data were not analysed according to treatment received, because therapeutic regimens varied between individual patients and hospital specialities, according to disease severity and developments in treatment protocols over the study period. Three regimens were used: regimen 1, intravenous (IV) cyclophosphamide (CYC), 15 mg/kg up to a maximum of 1 g, with IV methylprednisolone 1 g and mesna 400 mg (3 doses at 4-h intervals, commencing 2 h pre infusion), with a reducing dose of daily oral prednisolone; regimen 2, pulsed oral CYC (5 mg/kg) and prednisolone 100 mg on three consecutive days; regimen 3, continuous oral CYC 2 mg/kg with prednisolone reducing dose. Regimens 1 and 2 were both given at fortnightly intervals until remission induction (usually six pulses) then 3-, 4-and 6-weekly intervals for maintenance up to one year. The precise dose and duration of treatment was tailored individually according to clinical response. In some cases with renal involvement, methylprednisolone 1 g was administered on three consecutive days prior to commencing treatment. Maintenance therapy was with azathioprine or methotrexate. Additional plasmapheresis and/or intravenous immunoglobulin was administered in a minority of resistant cases during disease flares. There was no strict protocol for septrin prophylaxis for Pneumocystis carinii.
Ethics
Case-note review was undertaken as part of an ongoing research project registered with the Norfolk and Norwich Research and Development department, and ethical approval was confirmed by the Norwich District Ethics Committee. Informed consent was obtained for patient interviews approved separately by both committees.
Results
Classification
Biopsies were available in 87 cases, and histological findings supported vasculitis in 78 cases, with 17 patients having more than one biopsy. Sites of biopsy were: 63 kidney (4 negative for vasculitis), 16 ENT (1 negative) 16 skin (2 negative), 5 lung, 3 nerve (2 negative) and 1 rectum. Figure 1 gives the results of applying all classification criteria/definitions to all cases and demonstrates the overlapping nature of classification systems. It also illustrates how cases were divided into the diagnoses of WG, CSS and MPA for the analyses. A detailed explanation follows.
Polyarteritis nodosa
Although 60 cases fulfilled ACR classification criteria for PAN, none met the CHCC definition for PAN. No patient was hepatitis-B-positive and, where results were available, there was no angiographic evidence of PAN. With the exception of two cases, all patients also fulfilled criteria for another diagnosis. The lack of specificity of the PAN criteria has previously been discussed, 1 and we did not analyse PAN as a separate group. One individual who could only be classified as PAN followed a clinical course consistent with WG. and was therefore included in the WG group. His clinical picture was of weight loss, bloody nasal discharge, opacification of the paranasal sinuses on X-ray, myalgia, hypertension and neuropathy. Serology was positive for cANCA. Subsequent to the completion of the study he developed focal segmental necrotizing glomerulonephritis. The second patient could not fulfil CHCC definitions because she was too unwell to have a biopsy. Her clinical course was of myalgias, arthralgias and malaise, then development of hypertension, renal failure and haemoptysis. Immunofluorescence revealed cANCA pattern but ELISA was not known. She was treated with aggressive immunosuppression but required dialysis, and subsequently went on to have pulmonary haemorrhage requiring plasmapheresis. In view of the absence of evidence for granulomatous vasculitis, she was considered to have MPA.
Wegener's granulomatosis
Overall, 57 patients were considered to have WG. One, already described, could be classified only as PAN, and one with limited WG with necrotizing granulomata formation on maxillary biopsy fulfilled only CHCC WG. The remaining 55 patients fulfilled ACR criteria for WG. Of these, 11 who had granulomatous inflammation on biopsy were also defined as WG CHCC, and 22 who had arteritis/venulitis and/or necrotizing glomerulonephritis on biopsy were defined as CHCC MPA. For the purposes of the study, the 22 patients who fulfilled ACR WG and CHCC MPA were included in the WG group. The remaining patient who fulfilled ACR criteria for WG also fulfilled both ACR and Lanham criteria for CSS. She initially presented with asthma, eosinophilia and neuropathy, but went on to develop renal failure, caused by necrotizing glomerulonephritis with vasculitis and eosinophilia, and a cavitating nodule in the lung. Granulomatous inflammation was also noted on histology. ELISA showed a raised PR3. She was included in the WG group because asthma was not a predominant feature, cavitation and PR3-ANCA were present, and she required aggressive immunosuppression.
Churg Strauss syndrome
A total of 18 patients were considered to have CSS; although 19 patients fulfilled ACR and/or Lanham criteria for CSS (4 also fulfilled the CHCC definition 102
for CSS), one, previously described, also fulfilled ACR criteria for WG and was assigned a diagnosis of WG for analyses. One patient, whose renal biopsy showed focal segmental proliferative glomerulonephritis with few eosinophils and low-grade arteriolitis, also met our definition for CHCC MPA, but as he also fulfilled both ACR and Lanham criteria for CSS and the clinical course included late-onset asthma, peripheral blood eosinophilia, pulmonary infiltrates and pericarditis, he was included in the CSS group for analyses.
Microscopic polyangiitis
We included 24 patients in the MPA group; 23 fulfilled the CHCC MPA definition with histological evidence of arteritis/venulitis or a necrotizing glomerulonephritis (14 of these cases also fulfilled ACR criteria for PAN but as discussed in the methods, MPA took precedent). One patient (already discussed) did not have a biopsy.
Clinical features
All patients were Caucasian, with a predominance of males for all diagnoses. Patient characteristics, duration of follow-up and time elapsed between the first symptom of vasculitis and diagnosis (prediagnostic period) are shown in Table 1 . Figure 2 illustrates the first symptom attributable to vasculitis (index symptom) and the hospital speciality of first referral. The most common first symptom and hospital speciality to review cases of WG was ENT and MPA was renal. The first symptom of CSS was most commonly respiratory, and patients were commonly seen by the rheumatology team first, or another medical speciality. Table 2 shows organ system involvement at presentation and throughout disease course. There was significantly more mucocutaneous involvement in WG compared to MPA or CSS (p ¼ 0.0003 and 0.002, respectively), while ENT disease and respiratory vasculitis were significantly more common in WG than in MPA (p ¼ 0.0001), but not CSS 
Mortality
There were 31 deaths, of which 16 were associated with vasculitis (11 active vasculitis/progressive disease, 5 associated with previous vasculitis damage), 8 potentially associated with immunosuppression and 7 unrelated or unknown causes of death (Table 4) . Of seven deaths associated with infection, only three were currently being treated with CYC (regimen 3): all others were receiving prednisolone alone, although they had received oral CYC between 6 months and 4 years earlier. Of 16 who died of vasculitis, only two were not currently being treated with CYC. In these cases, death was associated with the effects of permanent damage caused by vasculitis rather than active disease. The SMR (95%CI) for PSV patients compared to the NHA population was 4.8 (2.9-6.6), and was higher for men than women, at 5.9 (3.1-8.8) vs. 3.05 (1.2-4.9), although the difference was not significant (p ¼ 0.09).
Survivors had significantly more cutaneous, mucocutaneous and nasal disease than deceased patients (Figure 3 ), both at presentation (p ¼ 0.03, 0.009 and 0.003, respectively) and throughout their illnesses (p ¼ 0.04, 0.006 and 0.003 respectively). There was significantly less abdominal involvement in survivors than in deceased patients (p ¼ 0.0019 and 0.017). There was no significant difference between BVAS or VDI scores between survivors and deceased cases, but survivors were followed up for a significantly longer duration (p ¼ 0.0005) and had more organ system involvement than survivors.
There were no significant differences in SMRs between WG, MPA or CSS, or by age group (565 years vs. 465 years). Mean survival was 51.5 months for all PSV and 1 year survival was 84.8% overall, falling to 65.5% at 5 years. Survival was similar between WG, MPA and CSS at 1 year (85.5%, 82.7% and 83.2%, respectively) but was markedly reduced in MPA at 5 years (45.1%) compared to WG (75.9%) and CSS (68.1%). Figure 4 illustrates this difference. The Cox proportional hazards model demonstrated a significant increase in mortality with age, with a highly significant increase in risk comparing age groups over and under 65 years old [HR (95%CI) 9.9 (3.6-27.0), p50.001] and with increasing age [per year HR (95%CI) 1.1 (1.0-1.1), p50.001]. There were no significant differences between men and women (p ¼ 0.92) or diagnoses [WG vs. CSS, p ¼ 0.82; MPA vs. CSS, p ¼ 0.09]. There was no significant increase in risk for presence of renal disease or trend towards increasing risk with highest level of creatinine during the study period. Similarly, there was no significant risk for respiratory disease, pANCA/PR3-ANCA vs. pANCA/MPO-ANCA, or the presence or absence of comorbidity. After adjustment for age, the HR for comorbidity became 1.0 (95% CI 0.3-2.3, p ¼ 0.99).
For total PSV patients there were significantly less deaths among cases without ENT disease than among those with ENT disease, log-rank p ¼ 0.003 ( Figure 5 ). However comparing cases with abdominal vs. no abdominal involvement, there was no significant difference, log-rank p ¼ 0.66 ( Figure 5 ).
Discussion Classification
Our PSV patients are well-defined and classification criteria were applied in a standardized manner. However, we experienced similar problems in classification to those reported in previous studies. In particular, we noted considerable 'overlap' between the classification of MPA and WG. We have clearly described our methods to obtain diagnostic groups to allow comparison with previous studies.
Patient characteristics
The mean age of patients in Norfolk is higher than in other series for all diagnoses. One explanation is that our series, which excludes tertiary referrals, reflects a more representative picture of PSV in the general population than previous studies in tertiary referral centres. It is possible that these studies may be biased towards younger patients, and may exclude very ill patients who died rapidly after presentation. Norfolk has a similar percentage of elderly people to that in other regions of Great Britain (6.7% vs. 6.4% aged 475 years).
Clinical features Microscopic polyangiitis
Clinical features were generally similar to those reported by Savage and Westman et al., although a smaller proportion had renal involvement. 21 A possible explanation for these differences is the exclusion of patients with ENT disease in that study. 10 This variation could be explained by disease differences between regions, patterns of referral, or may reflect the difficulty of applying the CHCC definitions in a standardized manner.
10,11
Wegener's granulomatosis
Although ENT disease was a prominent feature in WG and equivalent to previous studies at presentation, it was not as common throughout the course of disease in our series compared to some published studies. 2, 13, [23] [24] [25] This may be partly explained by a bias towards better recognition and tertiary referral of patients with 'classical' symptoms of WG in previous studies. A higher proportion of surviving WG patients had ENT symptoms (72.1%) compared to deceased patients, which may reflect an underreporting of ENT symptoms in case-notes, as survivors were interviewed in addition to case-note review. Alternatively WG with ENT disease may have a better prognosis, as implied by Luqmani et al., who found a better prognosis in non-renal WG, 26 and suggested by Mahr et al. 13 Lower respiratory tract involvement was similar to previous reports at presentation, but lower throughout the course of disease. 10, 13, 22, [25] [26] [27] A similar proportion had renal disease (abnormal urinalysis and/or creatinine) at presentation (78.6%) and throughout disease course (85.7%). We did not see the initial low percentage of renal disease reported by Hoffman et al. 22 Neurological and cardiovascular disease was relatively infrequent and ophthalmic, constitutional and cutaneous features were in keeping with previous estimates, although the proportion of patients with these manifestations varies widely between studies. 13 
Churg Strauss syndrome
Clinical features in CSS were similar to those of previously reported series, although Keough et al. described a higher percentage of ENT disease (74%). 6, [28] [29] [30] Many of the cases were also included in an earlier study, and results were unsurprisingly similar. Fewer patients were included in this study, as the previous report included patients diagnosed prior to 1988 and living in Norfolk but outside the NHA. 31 All cases had respiratory disease defined by BVAS. 7 Unusually, one case had a nodular lesion on chest X-ray but also fulfilled classification criteria for WG. Fewer patients had rhinitis than previously reported, which may reflect bias in tertiary referrals. There was a high proportion of neurological involvement, which was responsible for much of the permanent damage in CSS, but gastrointestinal complications were relatively infrequent (15%). The number of ANCA-positive patients was similar to that in previous studies (41%), with the majority having pANCA/MPO-ANCA, although a higher percentage (73%) was reported by Keogh et al. This may reflect the availability and increased usage of ANCA testing at the onset of disease in their Mayo clinic population, while many results available for our patients were later in the course of illness when improved ANCA assessment including ELISA became available. 30 
BVAS and VDI
BVAS and VDI scores were intended for prospective use in the monitoring of vasculitis, and their retrospective use may underestimate scores, due to the reliance upon record-keeping rather than direct patient interview. Estimates for surviving patients who were interviewed may be more accurate, which could potentially bias results.
Mean BVAS1 was higher for WG than MPA, and was similar to figures reported in WG by Mahr et al. and in ANCA-positive vasculitis by Brijker et al. 13, 32 The median BVAS1 at presentation (also calculated retrospectively) was 21 for WG and 16 for MPA. Similarly, in its original evaluation the median BVAS score for WG during periods of disease activity was 19.5 (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) . In another study of outcome in WG, the median BVAS was slightly higher at the start of treatment, at 23 (4-46). These results suggest that our series is similar to those previously described in terms of initial disease activity in WG and MPA. However, the median VDI was lower than the Brijker study (5 for WG and 4 for MPA vs. 2 and 1, respectively, in our series). This may be attributable to data available in case notes, as features of permanent and grumbling disease, including treatment related side-effects, were generally less well recorded than active disease. The limitations of retrospective review mean that we cannot confidently compare VDI between series or comment on their relationship to outcome. This highlights the need for prospective recording of BVAS and VDI scores.
Mortality
Mortality increased significantly with age, which reproduces previous findings. It has been suggested that disease may be more severe and resistant to treatment in the elderly compared to younger patients. 9, 14, 33 However, there was no significant difference between SMRs for patients older and younger than 65 years. This suggests that the difference between age groups observed using Kaplan-Meier survival plots and the Cox proportional hazards model reflects the expected difference in mortality between age groups in the population rather than differences in disease severity. Comparison of BVAS1 at presentation between patients greater or less than 65 years old showed no significant differences. Mortality was higher for MPA compared to other diagnoses, and the ratios remained high when adjusted for age although not significantly so [HR 1.92 (0.66-5.57)]. Previous reports have also suggested that MPA has a poorer prognosis than other diagnoses, but the relatively preserved early survival compared to reduced late (5 year) survival has not previously been reported. 10, 11 Overall, survival was slightly lower than many published figures (e.g. 1 year survivals of 93% in Norway and 99% in Germany in recent studies 24, 33 ). Again, figures were from tertiary referral centres, so referral bias may contribute to the difference (early deaths may not be included and the case-mix may include patients fit to travel longer distances). Mahr et al. described an even lower survival for WG patients (77.5% at 6 months and 67.5% at 2 years) which they felt reflected the multicentre nature of their study, leading to the inclusion of critically ill WG patients with early deaths excluded by design in previous studies. 13 Figures were also higher than the earlier report by Guillevin et al., which may relate to a relatively high number of treatment side-effects in their series. 34 We did not reproduce an association between renal disease and poor prognosis that has previously been reported, and found no association with pulmonary disease. 10, 26, 35, 36 This is likely to reflect the relatively broad definition of renal disease used in our study. We used the highest creatinine reached throughout disease course, rather than initial creatinine at presentation, to ensure consistency across patients, as initial blood results were not always available in some case records. This may mean that we have missed an association been higher mortality and severity of renal disease at diagnosis. Although the difference was not significant, there was an excess mortality in men compared to women, in keeping with findings by Mahr et al. and Slot et al. 13, 14 Previous reports have, however, been conflicting, showing either no difference or increased mortality in females. 8, 22 The excess of cutaneous, mucocutaneous and nasal disease in survivors may be explained by reporting bias between interviewed patients and case-note review alone. However, a number of other reports have also suggested that the presence of ENT disease may be associated with better outcome, and our results support this. 13, 35 The relative excess of gastrointestinal features in non-survivors may indicate that this is a poor prognostic feature. Alternatively, abdominal disease may be less severe and under-recognized in survivors.
Conclusions
Patient characteristics and disease activity in our series were similar to those in previous published series, although some differences were observed, including higher mean age. Differences in clinical features between this series and those from tertiary referral centres may be explained by referral bias. Alternatively, there may be some variation in disease expression between regions due to environmental or genetic factors. Mortality increased with age, but appears to reflect the expected increase in mortality associated with age rather than severity of disease. ENT disease may be associated with improved outcome, but possible reporting bias must be considered. MPA appears to have a poorer long-term outlook than other diagnoses; no other significant factors could be identified.
